Downregulation of Syndecan-1 induce glomerular endothelial cell dysfunction through modulating internalization of VEGFR-2.
Ischemic acute kidney injury (AKI) remains to have high morbidity and mortality rates. The mechanism of glomerular endothelial cells (GEnC) dysfunction in the development of ischemic AKI is still unclear. Syndecan-1, one kind of heparan sulfate proteoglycan (HSPG), is extensively studied in tumor for its effects in promoting angiogenesis. In this study, we found that, Syndecan-1 was reduced in GEnC both in vivo and in vitro after hypoxia treatment. Besides, down-regulation of Syndecan-1 could lead to dysfunction and apoptosis of GEnC, as indicated by increased cell permeability, decreased cell viability and inhibited tube formation. VEGF-VEGFR-2 signaling is essential in maintaining biology of GEnC, and activation of its downstream effectors, ERK1/2, AKT, and Rac1, were inhibited in GEnC transfected with Syndecan-1 siRNA compared with control siRNA. Moreover, membrane VEGFR-2 expression was reduced significantly in GEnC transfected with Syndecan-1 siRNA. Clathrin-mediated endocytosis of VEGFR-2 is essential in the activation of VEGF-VEGFR-2 signaling. Our further study demonstrated that down-regulation of Syndecan-1 in GEnC inhibit VEGF-VEGFR-2 signaling by recruiting VEGFR-2 to the Caveolin-dependent endocytosis route, there by sequestering it from Clathrin-mediated endocytosis. Moreover, as shown by immunofluorescence and immunoprecipitation analysis, VEGFR-2 co-localizes and interacts with Syndecan-1, indicating Syndecan-1 may act as a co-receptor of VEGFR-2, thus to mediate internalization of VEGFR-2. We speculated that down-regulation of Syndecan-1 could inhibit VEGF-VEGFR-2 signaling through regulating internalization of VEGFR-2, thus leading to dysfunction and apoptosis of GEnC. This indicates a potential target for the therapy of ischemic AKI.